Chronic potassium supplementation of newborn dogs increases cortical Na,K-ATPase but not urinary potassium excretion.
The distal nephron of the newborn dog cannot secrete an acute potassium load as efficiently as can that of the adult dog. Distal nephron potassium secretion is dependent upon basolateral Na,K-ATPase activity. Because Na,K-ATPase activity is lower in the immature than the mature distal nephron, it was hypothesized that lower Na,K-ATPase activity may be responsible for the lower potassium secretory capacity of the immature nephron. In the adult, chronic high dietary potassium intake increases renal tubular potassium secretory capacity by increasing Na/K pump abundance in distal nephron segments responsible for potassium secretion. Therefore, in order to test the above hypothesis, renal cortical and outer medullary Na,K-ATPase activity under Vmax conditions (a measure of pump abundance) and urinary potassium excretion during acute potassium loading were determined in 7 age-matched, litter mate pairs (chronically potassium supplemented versus control) newborn dogs. The potassium supplemented member of each pair received 6 mmol.day-1.kg-1 of KCl as a 150 mM solution for 7-21 days after birth and the control member received an equal volume of water for the same period of time. This protocol resulted in a doubling of renal cortical Vmax Na,K-ATPase activity in the potassium supplemented animals (from 369 +/- 186 to 718 +/- 286 nmol Pi liberated.h-1.micrograms DNA-1, P = 0.025). There was no significant change in outer medullary enzyme activity. Contrary to the above hypothesis, this increase in cortical enzyme activity was not associated with increased potassium excretion at baseline or during acute potassium loading.(ABSTRACT TRUNCATED AT 250 WORDS)